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ABSTRACT
Objective: The objective of this study was to use both
generic and disease-speciﬁc functional measures examin-
ing relationships of clinical, psychologic, and individual
factors with the functional status of neck pain patients.
Methods: Patients who visited a university-based spine
clinic and reported neck pain were included in this study.
A comprehensive computerized survey questionnaire was
used to collect the information related to this study. The
questionnaire also contained a generic measure, short
form 12-item survey (SF-12), and a disease-speciﬁc meas-
ure, neck disability index (NDI). Correlation and multiple
regression analysis were conducted to examine the
relationships.
Results: A range of clinical, psychologic, and individual
factors emerged to be signiﬁcant predictors of the NDI or
physical component of the SF-12 (PCS). The predictors of
higher NDI included higher levels of neck pain, higher
levels of back pain, higher levels of pain in arm or shoul-
der areas, not working, lower education, higher stress, the
presence of depression or anxiety, and smoking. The pre-
dictors of lower PCS included not working, higher levels
of back pain, higher levels of neck pain, lower education,
female sex, the presence of cardiovascular disorders, the
absence of cervical disk disorders, and older age.
Conclusions: The predictors of the NDI or PCS appear
to be multidimensional. Interventions designed to maxi-
mally improve the functional status of neck pain patients
should be multifaceted and involve multidisciplinary
teams. Selection of the most appropriate functional meas-
ures for an intervention study should consider differences
between the generic and disease-speciﬁc measures in
terms of their respective relationships with targeted fac-
tors. Prospective studies are needed to conﬁrm the rela-
tionships observed in this study.
Keywords: neck pain, functional status, clinical factors,
individual factors.
Introduction
Neck pain is a common condition in western coun-
tries. According to a study conducted in Canada,
approximately 67% of adults reported neck pain
some time during their lifetime [1]. In a study from
Finland, the lifetime prevalence of neck and shoul-
der pain reached 71% [2]. The point prevalence of
neck pain has also been reported, ranging from
11.5% in a Finnish study [2] and 13.4% in a study
from the Netherlands [3] to 22.2% in a study from
Canada [1]. Neck pain inﬂuences both physical
and psychologic functioning. It can negatively
affect the execution of activities of daily living and
is associated with other functional limitations and
disabilities [1]. Because death is rarely a conse-
quence of neck pain, improvement in the func-
tional status is often a major goal of interventions.
To consistently improve the functional status
of neck pain patients, clinicians should accurately
assess the functional status. They should under-
stand which clinical factors could impact patients’
functional status and consequently design appro-
priate interventions to target these factors. Clinical
factors refer to data parameters that come from
medical histories, physical examinations, pathol-
ogy reports, and results of laboratory tests [4].
They include factors such as patient-reported
symptoms, measures of biologic and physiologic
functions, and diagnoses [4]. In addition to the
clinical factors, clinicians should also have good
knowledge about relationships of psychologic and
individual factors such as demographic and socioe-
conomic characteristics with patients’ functional
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status. Such information will allow them to iden-
tify what kind of patients are at risk for future
functional decline and consequently apply more
aggressive treatments or develop appropriate pre-
vention strategies for these patients. Accurate
assessment of the functional status of neck pain
patients is no longer a problem because a number
of reliable and valid instruments have been devel-
oped [5]. Nevertheless, it is still unclear how to
consistently improve the functional status of neck
pain patients. One of the reasons may be that the
impacts of the clinical, psychologic, and individual
factors on the functional status of neck pain
patients have not been well established.
Cross-sectional studies are usually the ﬁrst step
toward understanding causal relationships between
explanatory factors and outcomes. Several studies
have been conducted to examine the cross-sectional
relationships between various factors and the func-
tional status of neck pain patients [6,7]. It was
found that increasing degeneration was associated
with increasing functional limitations among female
patients with chronic neck pain [6] and the involve-
ment of ﬁnancial compensation was associated with
poor functional outcomes among patients with cer-
vicobrachial pain [7]. Although these studies pro-
vided valuable information about the associated
factors of the functional status among neck pain
patients, they only explored a limited number of
factors. The relationships of the clinical, psycho-
logic, and individual factors with the functional sta-
tus of neck pain patients have not been adequately
studied.
An integrated range of factors may impact the
functional status of neck pain patients. It is a
common observation that patients with neck pain
of similar intensity and frequency can demon-
strate markedly different levels of functional limi-
tation. Some of these patients may experience
severe disability, whereas others may continue
working or conducting daily activities. It is obvi-
ous that factors beyond neck pain have impacts
on the functioning of neck pain patients. Wilson
and Cleary [4] have developed a conceptual model
about the relationships among ﬁve levels of health
outcomes: biologic and physiologic variables,
symptoms, functioning, general health perception,
and overall quality of life. In their model, an inte-
grated range of factors inﬂuences functional sta-
tus. One of them is symptom severity. The other
factors that may also have inﬂuences are biologic
and physiologic variables including clinical diag-
noses, laboratory tests, measures of physiologic
function, and physical examination ﬁndings. Their
impacts are usually mediated by the symptoms.
Psychologic factors and individual characteristics
can  also  affect  functional  status,  either  directly
or through the effects of the symptoms [4]. The
model by Wilson and Cleary [8] that has been
supported by a subsequent empirical analysis is
so far  the  most  comprehensive  framework  about
the determinants of functioning and health-related
quality of life. Nevertheless, no studies have fol-
lowed this model and concurrently investigated
such an integrated range of factors about their
relationships with the functional status of neck
pain patients.
There  are  two  different  types  of  instruments
to measure the functional status of neck pain
patients: generic and disease-speciﬁc [9,10]. The
generic instruments are designed to be applicable
to the general population or patients across differ-
ent types of conditions. In contrast, the disease-
speciﬁc instruments assess neck pain and its
affects on patients’ functioning. Such instruments
are only valid with patients who have neck pain,
and as a consequence, these instruments are more
responsive to clinically important changes in
health caused by interventions [9,10]. Previous
studies have found that different types of out-
comes measures may have different relationships
with investigated factors [11]. Given this observa-
tion and given the fact that they were developed
for different purposes, the generic and disease-
speciﬁc measures may be very different in terms of
their respective relationships with speciﬁc factors
among neck pain patients. Understanding such
difference may help making choice of the most
appropriate  measures  for  interventions  designed
to target the speciﬁc factors. A previous study has
compared among neck pain patients the generic
and disease-speciﬁc functional measures in aspects
including construct validity and sensitivity to
changes [12]. But no studies have compared these
two types of instruments in terms of their respec-
tive relationships with an integrated range of
factors.
The purpose of this study was to use both the
generic and the disease-speciﬁc instruments to
examine the relationships of the clinical, psycho-
logic, and individual factors with the functional sta-
tus of neck pain patients. We hoped that the results
from this cross-sectional study would guide future
prospective studies to identify factors that could
inﬂuence the functional status of neck pain patients
and ultimately prompt optimal design of interven-
tion strategies to improve the functional status of
this patient population.
Functional Status of Neck Pain Patients 63
Methods
Study subjects
All patients who consulted a university-based spine
clinic in the southeastern United States were
approached to answer a comprehensive computer-
ized survey questionnaire. There was no selection
process. In this survey, patients were asked approx-
imately 60 questions regarding their health and
ability to perform activities of daily living. One of
these questions was aimed at identifying whether a
patient was having neck pain. Responses included
yes and no. Patients who answered yes were
prompted to complete the questions from neck dis-
ability index (NDI) [13]. From January 2000 to Jan-
uary 2001, a total of 1348 patients completed the
survey and the participation rate was about 70%.
Of the 1348 patients, 571 of them reported in the
survey that they were having neck pain and were eli-
gible for this study. Twenty-four were excluded
owing to missing demographic data or information
about whether they had psychologic disorders. An
additional 10 were excluded because they were stu-
dents and their information about employment sta-
tus and completed education was not applicable. In
total about 6% of the eligible subjects were
excluded. For patients who have been included in
this study and have been surveyed multiple times
during the study period, the ﬁrst survey responses
were used.
Study variables
Functional status. The functional status of neck
pain patients was assessed by both the generic and
the disease-speciﬁc functional measures. For the dis-
ease-speciﬁc measures, ﬁve neck pain-speciﬁc func-
tional measures have been developed so far. This
study used the NDI, the most widely used func-
tional outcomes measure for neck pain patients [5].
The NDI was designed to assess degree of func-
tional limitations caused by neck pain. The reliabil-
ity and validity of this instrument in neck pain
patients have been well documented [13,14]. The
NDI contains 10 questions and produces a disabil-
ity percentage. A higher percentage corresponds to
higher levels of functional limitation [13].
Ranges of generic measures of health status are
currently available [15,16] and this study used
short-form 12-item survey (SF-12) [17], which was
derived from short-form 36-item survey (SF-36)
[18]. The SF-12 has demonstrated good reliability
and validity in both general and speciﬁc patient
populations. It can be summarized into two sum-
mary scales: physical component summary (PCS)
measuring physical health and mental component
summary (MCS) measuring mental health [17].
Because this study focused on the physical function-
ing of neck pain patients, only the PCS was exam-
ined. In the general population, the PCS has a mean
of 50 with a standard deviation of 10. Higher scores
indicate better physical functioning [17].
Explanatory variables
Following the model of Wilson and Cleary [4], inte-
grated ranges of factors were investigated about
their relationships with the functional status of neck
pain patients. These factors were grouped into the
following four domains: biologic and physiologic
variables, symptoms, individual characteristics, and
psychologic factors. Biologic and physiologic varia-
bles as well as symptoms were all considered to
be clinical factors. Detailed information for each
domain of variables was described as following and
how each variable was coded is summarized in
Table 1.
Table 1 Coding of  explanatory variables
Variables Coding
Biologic and physiologic variables
Neck disorders Yes = 1, no = 0
Disk disorders Yes = 1, no = 0
Neck injuries Yes = 1, no = 0
Cardiovascular disorders Yes = 1, no or maybe = 0
Osteoarthritis Yes = 1, no or maybe = 0
Ulcer Yes = 1, no or maybe = 0
Symptoms
Neck pain No pain at the moment = 0, very 
mild at the moment = 1, 
moderate at the moment = 2, 
fairly severe at the moment = 
3, very severe at the moment 
= 4, the worst imaginable at 
the moment = 5
Back pain None = 0, very mild = 1, mild = 
2, moderate = 3, severe = 4, 
very severe = 5
Arm or shoulder pain None = 0, very mild = 1, mild = 
2, moderate = 3, severe = 4, 
very severe = 5
Individual characteristics
Age In years
Sex Female = 0, male = 1
Married or live with signiﬁcant
other
Yes = 1, no = 0
Education 8th grade or less = 0, greater 
than 8th grade = 1, high 
school graduate = 2, some 
college = 3, college graduate 
= 4, postgraduate work = 5.
Work status Not working = 0, work full time 
or part time = 1
Smoking Yes = 1, no = 0
Psychologic factors
Depression Yes = 1, no or maybe = 0
Anxiety Yes = 1, no or maybe = 0
Stress No stress = 0, mild stress = 1, 
moderate stress = 2, 
high stress = 3
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Biologic and physiologic variables. This domain
of variables included neck-related diagnoses and
comorbidities. Two spinal surgeons determined
the primary diagnoses of this study sample. For the
diagnoses related to neck, they were further
grouped into three categories: neck disorders, disk
disorders, and neck injury [19]. Neck disorders
included cervical spondylosis and allied disorders
and other disorders of cervical region (e.g., spinal
stenosis of cervical region, cervicalgia). ICD-9 codes
for neck disorder included 721.0, 721.1, and 723.
Disk disorders included any intervertebral disk dis-
orders of cervical regions and ICD-9 codes for this
category were 722.0, 722.4, 722.71, 722.81, and
722.91. Neck injury included fracture of cervical
vertebra, dislocations and subluxations of cervical
vertebra, and neck sprains or strains. ICD-9 codes
for neck injury included 805.0, 806.0, 839.0, and
847.0 [19]. Comorbidity was measured by asking
patients to indicate their past medical histories from
a list of health problems. The answers for each
listed health problem included no, maybe, or yes. To
focus on the most prevalent health problems and to
prevent false-positive associations caused by multi-
ple comparisons, only the three most prevalent
comorbidities were investigated in this study. They
were cardiovascular disorders, osteoarthritis, and
ulcer (Table 1).
Symptoms.  The major symptom for neck pain
patients was neck pain; this was measured by asking
patients to rate their current neck pain intensity.
Neck pain sometimes may radiate to the areas in
arm or shoulder or radiate to back areas. So we also
examined the symptoms from these two areas. They
were measured by asking patients the following
question: how much bodily pain have you had dur-
ing the past 4 weeks in the following areas: shoul-
der/arm, back. Answers included none, very mild,
mild, moderate, severe, and very severe (Table 1).
Individual characteristics. This domain of variables
included age, sex, marital status, education, work
status, and smoking. Education was measured as
the highest grade being completed. Work status
was measured using a dichotomous variable repre-
senting whether working (full time or part time) or
not. Smoking was also measured by a dichotomous
variable indicating whether smoking or not
(Table 1).
Psychologic factors. This domain of variables in-
cluded depression, anxiety, and personal stress.
They were measured based on patients’ subjective
experience. The subjective presence or absence of
depression or anxiety was measured by asking
patients to indicate whether they have experienced
several disorders from a list including depression
and anxiety. Perceived personal stress level was
examined by asking patients how much stress they
have had recently in their home or family life.
Response sets included “none, mild stress, moderate
stress, and high stress” (Table 1).
Statistical Analysis
To examine the relationships of the clinical, psycho-
logic, and individual factors with the generic (PCS)
or speciﬁc (NDI) functional measures, both corre-
lation and multiple regression analysis were con-
ducted. The correlation analysis was conducted ﬁrst
to examine the correlation between each explana-
tory variable and the PCS or NDI. Depending on
whether the explanatory variable was continuous or
not, Pearson or Spearman correlation coefﬁcient
was calculated, respectively. Factors correlated with
the PCS or NDI with a P value < .05 were selected
for the multiple regression analysis. Two regression
models were built: one with the NDI as dependent
variable and another with the PCS as dependent
variable. Stepwise regression with a forward entry
at P value < .15 and a backward removal at P value
> .05 was conducted to select signiﬁcant predictors
of the NDI and the PCS, respectively.
Results
Demographics Characteristics
Of the 537 study participants, 42% were male. The
average age was 54.15 years and 67.8% were mar-
ried or lived with a signiﬁcant other. Approximately
85 percent were high school graduates or had
higher education (Table 2). Based on the physicians’
primary diagnoses, 21% of the study subjects suf-
fered from neck disorders, and 16.2% suffered from
cervical disk disorder; 5.4% had neck injuries. In
total, less than 50% of this neck pain patient sample
had the primary diagnoses related to neck.
Correlation Analysis
Table 3 summarizes the results for the correlation
analysis. Most of the investigated variables were
signiﬁcantly correlated with the NDI (Table 3). For
the biologic and physiologic variables, having car-
diovascular disorders or ulcer was signiﬁcantly
correlated with higher NDI. But the presence or
absence of any of the following conditions, neck
disorders, cervical disk disorders, neck injuries,
and osteroarthritis, had no signiﬁcant correlation
with the NDI. All three-symptom variables includ-
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ing neck pain, back pain, and the pain in arm or
shoulder areas were signiﬁcantly correlated with
the NDI, with higher pain levels associated with
higher NDI. Among the individual characteristics,
married or lived with signiﬁcant other, higher levels
of education, working full time or part time, and
not smoking were signiﬁcantly correlated with
lower NDI. Two other variables, age and sex, did
not demonstrate signiﬁcant correlation with the
NDI. For the psychologic variables, higher levels of
stress and the presence of depression or anxiety
were signiﬁcantly correlated with higher NDI
(Table 3).
Most of the investigated variables were also sig-
niﬁcantly correlated with the PCS (Table 3). For
variables in the biologic and physiologic domain,
except neck disorders, all other variables were sig-
niﬁcantly correlated with the PCS. Having cervi-
cal disk disorders or neck injuries was correlated
with higher PCS, whereas having cardiovascular
disorders or ulcer or osteoarthritis was correlated
with lower PCS. For the symptom variables, all
three of them including neck pain, back pain, and
the pain in arm or shoulder areas were signiﬁ-
cantly correlated with the PCS. Higher pain levels
were correlated with lower PCS. Among the indi-
vidual characteristics, younger age, being male,
higher levels of education, working full time or
part time, and not smoking were signiﬁcantly cor-
related with higher PCS. Married or lived with
signiﬁcant other did not demonstrate signiﬁcant
correlation. Finally for the psychologic variables,
the presence of depression or anxiety was signiﬁ-
cantly correlated with lower PCS, whereas the
correlation between stress and the PCS was not
signiﬁcant (Table 3).
Multiple Regression Analysis
Table 4 shows the signiﬁcant predictors of the NDI
in the multiple regression analysis. They included
neck pain, work status, back pain, education, stress,
pain in arm or shoulder areas, depression, smoking,
and anxiety (Table 4). Higher levels of neck pain
were associated with higher NDI, as were higher
levels of back pain and the pain in arm or shoulder
areas. Working full time or part time and higher lev-
els of education were associated with lower NDI
whereas higher levels of stress, having had depres-
sion, having had anxiety, and smoking were associ-
ated with higher NDI (Table 4). The combination of
these variables explained 60% of the variation
for the NDI. Among these variables, neck pain
accounted for the largest amount of the variation
(36%), followed by work status (12%). The other
remaining variables each explained less than 5% of
the variation for the NDI (Table 4).
The signiﬁcant predictors of the PCS in the mul-
tiple regression analysis included work status, back
pain, education, neck pain, sex, cardiovascular dis-
orders, cervical disk disorders, and age (Table 5).
Working full time or part time and higher levels of
education were associated with higher PCS, and so
were lower levels of back pain, lower levels of neck
pain, being male, and younger age. The presence of
cardiovascular disorders was associated with lower
Table 2 Selected characteristics of  study participants
(N = 537)
Characteristics Number
Percentage
or mean
Mean age (years) 537 54.15
Sex
Male 226 42.1
Female 311 57.9
Education
8th grade or less 26 4.8
Greater than 8th grade 52 9.7
High school graduate 156 29.1
Some college 144 26.8
College graduate 84 15.6
Postgraduate work 75 14.0
Marital status
Single 55 10.2
Married or live with signiﬁcant other 364 67.8
Widow/divorce/separated 118 22.0
Diagnosis related to neck
Neck disorders 115 21.4
Cervical disk disorders 87 16.2
Neck injury 29 5.4
Table 3 Correlation between explanatory variables and
NDI or PCS (N = 537)
NDI PCS
r P value r P value
Biologic and physiologic variables
Neck disorders .08 .07 .04 .31
Cervical disk disorders –.05 .24 .12 .006
Neck injuries .002 .97 .11 .009
Cardiovascular disorders .20 <.0001 –.24 <.0001
Ulcer .19 <.0001 –.16 <.0001
Osteoarthritis .06 .15 –.24 <.0001
Symptoms
Neck pain .59 <.0001 –.24 <.0001
Back pain .32 <.0001 –.38 <.0001
Arm or shoulder pain .36 <.0001 –.18 <.0001
Individual characteristics
Age –.06 .20 –.16 <.0001
Sex –.06 .15 .19 <.0001
Married or live with
 signiﬁcant other
–.09 .03 .05 .30
Education –.34 <.0001 .31 <.0001
Work status –.41 <.0001 .39 <.0001
Smoking .23 <.0001 –.14 .001
Psychologic factors
Depression .28 <.0001 –.13 .002
Anxiety .23 <.0001 –.10 .02
Stress .26 <.0001 –.04 .33
NDI, neck disability index; PCS, physical component of  the SF-12.
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PCS, whereas the presence of cervical disk disorders
was associated with higher PCS (Table 5). The per-
centage of the variation for the PCS explained by
the combination of these variables was 35%. Work-
ing full time or part time accounted for the largest
percentage of the variation (16%), followed by
back pain (9%). The remaining variables each
accounted for less than 5% of the variation for the
PCS (Table 5).
Discussion
This study used both the generic (PCS) and dis-
ease-speciﬁc (NDI) functional measures examining
the relationships of an integrated range of clinical,
psychologic, and individual factors with the func-
tional status of neck pain patients. The major ﬁnd-
ings are as following: 1) a number of factors
emerged to be the signiﬁcant predictors of the PCS
or NDI and the predictors appeared to be multidi-
mensional and 2) the relationships of clinical, psy-
chologic, and individual factors with the generic or
disease-speciﬁc functional measures were not the
same.
Multidimensional Characteristics of  the 
Signiﬁcant Predictors
The signiﬁcant predictors of the NDI and the PCS
both were multidimensional. Regarding the NDI,
the predictors span four domains of variables (bio-
logic and physiologic variables, symptoms, individ-
ual characteristics, and psychologic factors). As
for  the  PCS,  except  for  the  psychologic  factors,
the other three domains of variables concurrently
demonstrated signiﬁcant associations. The multi-
dimensional feature of the predictors for both
measures suggests that interventions designed to
improve the functional status of neck pain patients
should be multifaceted and involve multidiscipli-
nary teams. Targeting on a single factor or one
aspect of factors may not achieve the maximal
outcomes.
Generic versus Disease-Speciﬁc Measures
A previous study indicated that the generic and dis-
ease-speciﬁc measures were similar in measuring
functional status and changes in functional status
among neck pain patients. But in this study, these
two types of instruments were somewhat different
Table 4 Signiﬁcant predictors of  NDI in multiple regression analysis (N = 537)
Variables
Unstandardized
regression
coefﬁcient
Standardized
regression 
coefﬁcient Partial R2* P value
Neck pain 7.89 .46 .36 <.0001
Work status -9.45 –.24 .12 <.0001
Back pain 1.24 .12 .04 <.0001
Education -2.38 –.17 .03 <.0001
Stress 1.99 .12 .03 .0001
Arm or shoulder pain 1.50 .14 .02 <.0001
Depression 3.74 .08 .01 .008
Smoking 3.28 .07 .005 .01
Anxiety 3.88 .07 .004 .017
Model R2 = .60
*Percentage of  variable explained by individual variable.
NDI, neck disability index.
Table 5 Signiﬁcant predictors of  PCS in multiple regression analysis (N = 537)
Variables
Unstandardized
regression
coefﬁcient
Standardized
regression 
coefﬁcient Partial R2* P value
Work status 4.16 .22 .16 <.0001
Back pain -1.43 –.29 .09 <.0001
Education 1.13 .17 .04 <.0001
Neck pain -1.34 –.17 .023 <.0001
Gender 2.28 .13 .019 .0004
Cardiovascular disorders -1.61 –.09 .01 .02
Cervical disc disorders 2.24 .09 .008 .009
Age -1.06 –.09 .007 .02
Model R2 = .35
*Percentage of  variance explained by individual variable.
PCS, physical component of  the SF-12.
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in terms of their respective relationships with the
clinical, psychologic, and individual factors. For
example, there was no association between the psy-
chologic factors and the PCS, whereas all three fac-
tors in this domain, including depression, anxiety,
and stress, demonstrated signiﬁcant association
with the NDI (Tables 4 and 5). For those factors
that were indeed associated with both the PCS and
the NDI, most of them explained very different
proportions of the variation for respective measure
(Tables 4 and 5). One of the examples was neck
pain. This factor accounted for 36% of the varia-
tion for the NDI but only explained about 2% of
the variation for the PCS. The differences that exist
between the PCS and the NDI in terms of their rela-
tionships with the same factor suggest that inter-
ventions targeting on this factor may need to
consider such difference. For example, interven-
tions targeting on psychologic variables may be bet-
ter assessed by the NDI than the PCS since the PCS
was not associated with psychologic variables and
was not likely to detect the effects of psychologic
variables.
Biologic and Physiologic Variables
Two biologic and physiologic variables were the
predictors of the PCS. They were cardiovascular
disorders and cervical disk disorders. The pres-
ence of cardiovascular disorders was associated
with lower PCS (Table 5), consistent with previ-
ous studies in which cardiovascular disorders neg-
atively impacted the physical health of the general
population [18]. It is interesting to ﬁnd that the
presence of cervical disk disorders was associated
with higher PCS (Table 5), suggesting that patients
with such diagnoses have better physical health
than patients without such diagnoses. The reason
for this observation is not clear. But a detailed
analysis of the clinical diagnoses for this neck pain
sample indicated that less than 50% of the
patients had the primary diagnoses related to neck
(Table 2), whereas most of the remaining sample
had the primary diagnosis related to lumbar areas
(data not shown). It appears that some patients
with lumbar-related conditions also suffer from
neck pain, which is not surprising because the cor-
relation between clinical diagnoses and symptoms
was reported to be weak for many conditions [4].
For those patients with the primary diagnoses
related to neck, approximately half had neck dis-
orders such as cervical spondylosis, spinal stenosis
of cervical region, and cervicalgia. Taken together,
patients without cervical disk disorders consisted
primarily of patients with neck disorders or with
the primary diagnoses related to lumbar areas.
Why  their  physical  health  was  lower  than  that
of cervical disk disorder patients needs further
investigations.
Symptoms
All three symptom variables, neck pain, back pain,
and the pain in arm or shoulder areas, were the
predictors of the NDI or PCS. Neck pain and back
pain were associated with both the NDI and the
PCS, with higher levels of pain associated with
higher NDI and lower PCS (Tables 4 and 5). The
pain in the arm or shoulder regions was not only
associated with the NDI but also with higher levels
of pain associated with higher NDI (Table 4). The
association of neck pain with the NDI is expected
because one of the components for the NDI is neck
pain intensity [13]. The associations of back pain
or the pain in the arm or shoulder regions with the
NDI are consistent with previous studies. In these
studies, back pain was signiﬁcantly associated with
disabling neck pain [1] and a history of injury to
shoulder or low back was associated with the pres-
ence of chronic neck pain [2]. The associations of
back pain and the associations of neck pain with
the PCS are not surprising since these conditions
especially back pain have well known impacts on
physical health [17,18].
Individual Characteristics
Among the individual characteristics being investi-
gated, education and work status were predictors of
both the NDI and the PCS (Tables 4 and 5). Higher
education was associated with lower NDI and
higher PCS. The associations of education with the
NDI and the PCS are consistent with previous stud-
ies in which education was associated with back
pain-related functional limitations and linked with
mortality and morbidity from many conditions [20–
22]. Regarding the work status, working full time
or part time was signiﬁcantly associated with lower
NDI and higher PCS. These results are also con-
sistent with previous studies, in which being
unemployed was independently associated with
musculoskeletal disability [23].
Sex and age were predictors of the PCS, with
being female or older age associated with lower
PCS (Table 5). Similar results have been observed
in the general population [18]. Sex was not signiﬁ-
cantly associated with the NDI (Table 3). In
contrast, Marchiori et al. [6] found a signiﬁcant
association between sex and NDI, with women
reporting higher NDI than men. In our study,
women also showed higher NDI than men (41.89
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for women vs. 39.6 for men). But the difference is
not big enough to be signiﬁcant. The reason for the
failure to detect signiﬁcant difference is not known.
Study by Marchiori et al. [6] indicated that the
NDI difference between women and men was very
small when there was no degeneration or small
amounts of degeneration in the cervical regions
and the difference became much bigger when the
degeneration level increased. One possible explana-
tion for the small difference observed in our study
is that most of our study participants have no or
only small amounts of degeneration in the cervical
regions. But more studies are needed to conﬁrm
this hypothesis.
Smoking was a signiﬁcant predictor of the NDI
but not of the PCS. Patients who smoked had higher
NDI than those who did not smoke (Table 4). Asso-
ciation of smoking with lower functional status is
not surprising because similar results were observed
among back pain patients [11].
Psychologic Factors
All three psychologic factors investigated, depres-
sion, anxiety, and stress, were the predictors of the
NDI (Table 4). The importance of psychologic var-
iables for the development of neck pain has been
well documented [24,25]. But how these variables
inﬂuence the functional status of neck pain patients
is not very clear. Depression and stress have been
found to play important roles for the onset and pro-
gression of back pain disabilities [26]. Given the
common features shared by back and neck pain, it is
plausible to observe the signiﬁcant associations of
depression and stress with neck pain-related func-
tional limitations.
Limitations
This study is constrained by several limitations.
First, the cross-sectional design prevents us from
inferring any causal relationship between various
factors and the functional measures. Second, this
study was conducted in a single spine clinic and the
study participants were limited to the patients seen
in specialty practice, making it difﬁcult to generalize
the results to other spine clinics or to the primary
care setting. Third, this study was conducted in a
mixed patient population, with some chronically
disabled and others having acute symptoms. Chro-
nicity of neck pain has been found to be associated
with the NDI [6]. Stratiﬁcation of the patient pop-
ulation based on the duration of neck pain is needed
in the future studies. And fourth, our measures of
depression and anxiety were based on patients’ sub-
jective experience. This did not allow for the deter-
mination of duration, magnitude, or type of
depression or anxiety.
Implications
There are two implications for this study. First,
because the predictors of neck pain patients’ func-
tional status are multidimensional, interventions
designed to maximally improve the functional sta-
tus of these patients should be multifaceted and
involve multidisciplinary teams. Relieving neck pain
is a necessary step. But the psychologic variables
should also be taken into consideration. Depression
and anxiety have been found to be the predictors of
functional status in this study. Screening and treat-
ing these conditions may need to become part of the
treatments for some neck pain patients. Comorbid-
ity such as cardiovascular disorders should not be
ignored, neither should the individual characteris-
tics such as work status.
The second implication is that the selection of
the most appropriate measure for an intervention
study should consider not only psychometric prop-
erties and practical issues but also the relationships
of targeted factors with different measures. Most
outcome measures have two different types, ge-
neric and disease-speciﬁc. Because they are devel-
oped for different purposes, these two types of
measures are likely to be different in terms of their
respective relationship with an investigated factor.
For intervention studies designed to target speciﬁc
factors, it is important to examine the relationships
of  the  speciﬁc  factors  with  both  the  generic  and
the disease-speciﬁc measures before deciding which
measure to use or whether to use both types of
measures.
Conclusions
In conclusion, a range of clinical, psychologic, and
individual factors were the predictors of the NDI
and the PCS. Their relationships appeared to be
complex and multifaceted. Interventions designed
to maximally improve the functional status of neck
pain patients should consequently integrate the
complex nature of the disorder by involving a multi-
disciplinary team as a part of standard clinical prac-
tice. The generic and disease-speciﬁc functional
measures showed differences in terms of their
respective relationships with the clinical, psycho-
logic, and individual factors among neck pain
patients. Selection of functional measures for an
intervention study should consider such differences.
More prospective studies are needed to conﬁrm the
relationships observed in this study.
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